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DISEASES 



TITLE OF THE INVENTION 

COMBINATION THERAPY FOR TREATING CHRONIC INFLAMMATORY 

BACKGROUND OF THE INVENTION 

Disease modifying anti-rheumatic drugs (DMARDs) typified by etanercept 

at! f T ° treXate " CUITently US6d 38 effeCtWe ^ for chr °™ inflammatory 
diseases, such as rheumatoid arthritis. However, there are severe side effects and extremelyhigh 

cos* assorted with these drugs. The present invention is directed to a combination Z py of a 
cych,oxy g enase-2 selective inhibitor and a disease modifying anti-rheumatic drug ^ng 
chron ,cmfl —ry diseases in accordance wim a specified dosing regimen. Represent 
nvenUon >s ducted to a therapeutic regimen whereby the use of a cyclooxygenase-2 selective 
mhibnor m combination with a disease modifying anti-rheumatic drag leads to a shorter-term use 

DMAimT 7 ^ ^ 3 in *» d ° Se ° f ** P—T 

V^lvTv I 77 d ° Se ° r in ° f * USe Wi » result - superior 

patient tolerabihty and reduction in associated DMARD-induced side effects and toxicity. 



SUMMARY 



DMARD 



^ *-es or condioons, soon as ^ ~ ~ g 

.enn adnnrastraAon of a disease modifying ann-rheumauo dn.g (DMARD) foiled by 
reducfon of the DMARD and eo-administranon of a cyclooxygenase-2 selecove inhibL or 

Cessation nf th*» nMADn j , . "»wiuiivuuror 



DMARD 

„ u ,„, lu ,, lal „, g uicrapy us 

'' " DMARD 



suffering from inflammatory diseases or conditions. 



DETAILED DESCRIPTION OF THE INVENTION 
• The invention encompasses a DMARD sparing method for treating a chronic 

nflammatory disease or condition in a human patient in need thereof, comprising admini"erin e 

30 1 Patiem 3 T aP6UtiCaUy ^ ^ ° f a DMARD - -ordance with SSST 
30 dosage regimen for a period of time, and thereafter: 

DMARD h , C0 - administerin § to the P ati ^t a therapeutically effective amount of a 

3 CyC,0 ° Xy8enaSe - 2 ^ inhibitor * —dance with a combination dosage 



(B) administering to the patient a therapeutically effective amount of a 
cyclooxygenase-2 selective inhibitor in accordance with a COX-2 dosage regimen, 
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DMARD 



DMARD 



An embodiment of the invention encompasses the above method wherein the 
selected from the group consisting of: methotrexate, infliximab etanercent 

k — ne b T ioprine ' cyo,osporine - nc. 

0 . . , Hiniraror is selected from the group consisting of- rofecoxih 

~ d owr 81 vaidecoxib - — — B~,Leor^3, 

Another embodiment of the invention encomDasses a niu a pn , • 

^ ^ a chroaic inflmmatOTy dis _ M condition , r:r P ^;~ f 

coming administering to me pat ie„, a therapenaciy effective amoun^CM^' 
accordance with a DMARD dosage 



DMARD 



inhibit i„ accordance wi«h a combination dosage regiZTwZbvft Z > "'"* 
DMARD is rpriiirnA tx/vu- .u- , regimen, whereby the total exposure to the 

^ W '* m *" ™ b °*-»t of «he invention, the DMARD is 



dosing regimen is 7.5 to 22.5 mg once W "ee" M v Z^^Z m « h °»**** and the DMARD 
DMARD is met_. JZZZZ*i ^ ^"-^ °' >~>- *• 



DMARD is methotrexate, the DMARD 



nerinH of ^ ° t ^""" 10 ' • J lu ^£.3 mg once weekly, and the 

pern* of tome n accordance with the DMARD dosage regimen is 8 weeks. Also wi«L this 
-nbodrmen, of the mvenuon, me cyc.ooxygenase-2 selective inhibitor is rofecoxih "kin 

"f™:r on 2 n s v r s n ' *■ combinaaOT *— — — — ^isr 

memo—^l ^ ~ - — *• «" — - 



DMARD 

DMARD 
DMARD 



aiso 7T: this embodiment> me cy r^zir :^ 

dns embodiment, the cyclooxygenase-2 selective inhibitor is rofecoxib and the comb^I 
dosage regimen comprises: administering rofecoxib at a dose of 17 *«r o< COmbinatlon 

basis and administering etanercept at a dose of tT mg 0 " * ^ daily 

g etanercept at a dose of 25 mg on a once weekly basis 

method fur* an ° ther ^ ° f ^ 6mbodiment ' Mention encompasses the above 
method further comprising: eliminating administering the DMARD to thm. . 7°™ 

therapy with the cyc,ooxy g enase-2 selective inhibitor a W ^ "* 



for treating a chronic inf.*™™.. i ' —passes a DMARD sparing met! 

ng chronic inflammatory disease or condition in a human patient in need thereof, 
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_, b <t merapeuucaiJy ettect ve amount of a DMARn in 

accordance with a DMARD dosage regim e„ for a period of time, and tt j£ ^™ u 
the patien, a therapeutical* effective amount of a cyc.ooxygenase-2 selective in^rt 
accordance with a COX-2 dosage regim e„, whereby the totaI ^ J £££ 

~ ^ * iS — - DMARD is etanereept. aL widtin ^ZuL, the 
DMARD is etanercept and the DMARD dosing reeimen is m „ h • , , D0CUnient the 
embody, the cyclooxygenase-2 se.ective JE^t^ tiT ^ " 
embodunem, rofecoxib is administered a, a dose „, 12.5 or 25 mg on a onee daily basis 

r 0ther embodiment of '"^-aon encompasses fmther co-administerina a 
yclooxygenase-2 selective inhibitor to the patient being administered the DMARdTu 
accordance with the DMARD dosage regimen, wherein fte cyclo„xyge„aae-2^ctive inhibit 

D^r at a dose wwch ' in combim,im - dm ^ a~: " 

DMARD dosage regunen, is effective ,o treat me chronic inflammatory disease orcondition. 

conditions Thlf T* mVeMi ° n " " -U ** treaUng ^ **— —» *— • or 
conditions. The term treattng a chronic inflammatory disease or condition" means tieatin* or 

preventing any chronic inflammatory disease or condition, such as roeumatoi^ZitiT 

degenerative join, diseases (osteoarthritis), gout, ankylosing aortitis Md ^ ^ _ 

oZ™ It ^ " COndW °" ^ ^ mating an aromatic patient 

H> prevent the onset or progression of the disease or condition. 

The term "therapeutically effective amount" is intended to mean that amount of , 

SZT" T that «" °' — tiW 

CunT m The r \ T7 S ° U8ht ^ 3 »*- <*«° - 

outer clnuctan. The tern, tncludes the amount of the drug or combination of druas that wilt 

cXo„ PS wT ^ *" Si8 - S "* ~ S ° f *— 

condition. WW, respect to the combination dose of each agent is thempeuticaUy effective for 
amounts. Each agent at therapeutic amounts is also encompassed -crepeuhc 

COX , ■ ,v, T " Pa ' ient " inC ' UdeS mamD,aIs - hu ™. who take a selective 

£f H k T" ^ ° f * e ^ deSaibed heKin - A ^»'^ng „, the drug to ££l 
mcludes both self-administretion and administration to the patient by another person 

and "COX 2 • wkTT "' nhib " 0r0f ^xygenase-^, "cyclooxygenase-2 selective inhibitor" 
and COX-2 mhtbttor" as used herein embrace compounds which selectively inhibit 
cyclooxygenase-2 overcyclooxygenase-r, including pharmaceuticafly acceptable site titereof 
Employng tite human who,e blood COX-! assay and the human who'e blood Co"T 
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described in C Brideau et al, Inflamm. Res. 45: 68-74 (1996), herein incorporated by-reference 
preferably, the compounds have a cyclooxygenase-2 IC 50 of less than about 2 TM in the human 
whole blood COX-2 assay, yet have a cyclooxygenase- 1 IC 50 of greater than about 5 TM in the 
human whole blood COX-1 assay. Also preferably, the compounds have a selectivity ratio of 
cyclooxygenase-2 inhibition over cyclooxygenase- 1 inhibition of at least 10, and more preferably 
of at least 40. The resulting selectivity may indicate an ability to reduce the incidence of 
common NSATO-induced side effects, especially erosions and ulceration of the upper 
gastrointestinal mucosa. 

Many cyclooxygenase-2 selective inhibitors are known in the art. Examples of 
cyclooxygenase-2 selective inhibitors include rofecoxib (VIOXX®, see U.S. Patent No. 
5,474,995, hereby incorporated by reference in its entirety), etoricoxib (ARCOXIA™ see U.S. 
Patent No. 5,861,419, hereby incorporated by reference in its entirety), celecoxib 
(CELEBREX®, see U.S. Patent No. 5,466,823, hereby incorporated by reference in its entirety) 
valdecoxib (see U.S. No. 6,633,272, hereby incorporated by reference in its entirety), parecoxib' 
(see U.S. No. 5,932,598, hereby incorporated by reference in its entirety), lumiracoxib 
(PREXIGE®, Novartis), BMS347070 (Bristol Myers Squibb), tiracoxib or JTE522 (Japan 
Tobacco), ABT963 (Abbott), CS502 (Sankyo) and GW406381 (GlaxoSmithKtine). 

The terms "disease modifying anti-rheumatic drug" or "DMARD" means 
compounds that relieve the symptoms of and help control chronic inflammatory diseases or 
conditions by modifying the actual disease process. Examples include, methotrexate 
leflunomide, sulfasalazine, azathioprine, cyclosporine, hydroxychloroquine, pencillamine as well 
as tumor necrosis factor (TNF) antagonists, such as 2-[(4,5-dimethoxy-2- methyl-3,6-dioxo- 1 4- 
cyclohexadien-l-yl)methyIene]-undecanoic acid, lenercept, etanercept, BB-2275, PCM-4, SH- 
636, onercept, vinigrol, TBP-1, solimastat, MIDL-201 1 12, AGT-1; D- 609, 4-[3- 
(cyclopentyloxy)-4-methoxyphenyl]-pyrrolidinone, CytoTAb®; and infliximab 

The term "DMARD dosage regimen" means administering the DMARD to the 
patient in any amount that is effective to treat the chronic inflammatory disease or condition 
Convents doses of DMARDs may be employed with the present invention. For example 
methotrexate may be administered to a patient at a dose of 7.5 mg to 22.5 mg on a once weekly 
basis. Etanercept may be administered to a patient at a dose of 25 mg on a twice weekly basis 
for an indefinite period. Infliximab may be administered at a dose of 3 mg/kg as an intravenous 
infusion followed with additional similar doses at 2 and 6 weeks after the first infusion then 
every 8 weeks thereafter. 

The term "period of time" means any period of time during which a patient is 
being treated in accordance with the DMARD dosage regimen. Preferably, this period of time 
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™« u» penoa ot tune the patient is under treatment in accordance with the DMARD dosage 
regimen wherein the a patient sees maximal efficacy from the DMARD treatment. For example, 
the penod of tune in accordance with the DMARD dosage regimen may be 7.5 mg to 22.5 mg 
of methotrexate once weekly for a period of 8 weeeks. 

ih. , ♦ J 1 " 6 term " C °- administerin g" ™*™ concomitantly or sequentially administering 
the agents to the patient. The tenn "concomitantly administering" means administering the 
agents substantially concurrently. The term "concomitantly administering" encompasses not 
only administering the two agents in a single pharmaceutical dosage form but also the 
adxmmstration of each active agent in its own separate pharmaceutical dosage formulation 
Where separate dosage formulations are used, the agents can be administered at essentially the 
same fame, i.e., concurrently. The term "sequentially administering" means administering the 
agents at separately staggered times. Thus, agents can be sequentially administered such that the 
benefice pharmaceutical effect are realized by the patient at substantially the same time. Thus 
for example, if a cyclooxygenase-2 selective inhibitors and other agent are both administered on 
a once a day basis, the interval of separation between sequential administration of the two agents 
can be up to twelve hours apart. g 

The term "combination dosage regimen" means any amount of the 
cyclooxygenase-2 selective inhibitor and DMARD that when co-administered, are effective to 

20 SI , C W C ° nditi0n; hOW6Ver ' that total to the 

18 C ° nVentl0nal d ° SeS of cyclooxygenase-2 selective inhibitors and 

DMARDs may be used with the present invention. Such amounts are well known in the art and 

n^t IT 16 ' " ?DR - SUitaWe ^ ° f a ^-xygenase-2 selective 

OOrn^r h Z ^ ^ Preferably 10 10 200 mg ^ **> «» 10 to 

25 of u^T ^ I CyCl °° XygenaSe - 2 Selective may be administered on a regLn 

25 of up to 6 times per day, preferably 1 to 4 times per day, and especially once per day For 

example, rofecoxib may be administered at a dose of 12.5 or 25 mg on a once daily basis and 

meAotrexate may be administered at a dose that is reduced by 2.5 mg per week relative to the 

^=2 :r bination dosaee - — — - 

t- . ™ e *™" cox " 2dos ^ 

selective mhibitor that is effective to treat the inflammatory disease or condition. Typically 
conventional dosage regimens of cyclooxygenase-2 selective inhibitors will be employed 
Preferably the cycyIoxygenase-2 selective inhibitor is dosed on a once a day basis. For example 
rofecoxib ma y be employed at a dose of 12.5 mg or 25 mg on a once daily basis. The term 
COX-2 dosage regimen" also includes administering a COX-2 inhibitor once. 
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of me DMARD administ^d to the p ati e„, is red teed « ZZZ ^ ^ 

Ute DMARD alone i„ accordance JL to DMA ^ ^ W " h 



methotrexate may be reduced by 2.5 mg per week 7f c7dT 7 7 ^ ° f 

-J- -0. — g e^ve JZZZ^ZZSZZ 

diastenomers or enantiomers with all such isomeric f ftm ,c o ^ • naivia «ai 
within the scope of Ws mvendon. iJ^Z^TCSZ W , ^ 
- P»« invenhon may exis, as polymorphs and as such ^^Z ^IZ^ 

solvates with water or common organic solvents. Such solvates and hydrates as well T 
anhydrous companions, are encompassed within the scope of this invent stnTofTb 
compounds described herein may contain oleflnic double h™* TT 
« mean, to include both E and Z gcom^c" ' ** ^ 

drugs ma, .^.^.t^ET* f"" "* *— » 

" 1 6> 2^ethyla m i„oethanol, ^nxethylanunolZol 

ethanolatmne, ethylenediamine, N-ethylmorpholine N-ethvlmneridin. .1 ^T^ 1 ' 

histidine, hydrabamine, isopropylamine lys7ne methvJ, ^ UCOSami ^ 
a- pyi«umne, lysine, methylglucamine, morpholine niDerarin*. 

encompassed in die invent!™ Th„. • -Fp™pnate, outer forms are also 

. . . . '"vention. Thus, the mvenbon encompasses the active iwtiedienls hei n „ 

admmtsteted omUy, .opicaUy, patenters.*, by inhalahon spray or rectal* in dolt ^ 
formulauons containing convendona, nontoxic ph_dca,ly accepteblet^juvante 
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and vehicles. The ten* parenteral as used herein includes subcutaneous injections, intravenous 
intramuscular, intrasternal injection or infusion techniques. ntravenous, 

The pharmaceutical compositions containing the active ingredient may be in a 

dtsperable powders or granules, emulsions, hard or soft eapsules, or syrups or elixirs 
Composmons intended for ora! use may be prepared according to arty method known to the art 
for the manufacture „, pharmaceutical compositions and such compositions may cJL « « 
mom agents selected from ,he group consisting of sweetening agents, flavouring ageT 
colounng agents and pr^erving agents in order to provide pharmaceutical* eleg ant and 

phriTr 0 " 8 - TabieB contain *• acave ■» ~ 

pharmaceutical* acceptable excipients which are suitable for the manufacuore of tablets These 
xctptents may be for example, inert diments, such as calcium carbonate, sodium ornate 
lactose calcum phosphate or solium phosphate; granulating and disintegrating agelT' 

Z P ar " ° r ai8iniC *** ^ ^ fOT - - a and 

lubncaung agents, for example, magnesium stearate, stearic acid or tele. The tablets may be 

uncoated or they may be coated by known techniques te delay disintegration and atoZn in 
the gastromtestinal tract and thereby provide a sustained action over a longer period For 

employed. They may also be coated by the technique described in the U.S. Patent 4 256 108- 
4,166,452; and 4,265,874 to form osmotic thempeutic tablets for control re,ease ' 

the,,,- ■ ^ 0nnula,ionsfororal ^^y be presented aa hard gelatin capsules wherein 
he achve mgredten, .a mixed with an inert solid diluent, for example, calcium calnate 

w«h water or mrsctble solvente such as propylene glycol, PEGs and ethanol, or an oil medium 
for example peanut oil, liquid paraffin, or olive oil. 1 

suitah,* fo ,k ^"T SUSpensions conUi " ,he «*™ »<«e„al in admixture with excipients 

soZTaltT ^T™^ DK « 1 -- -yd-xypropylmetbycelluLe, 
sodtum algmate, polyvmyl-pyrnoMone, gum tragacanth and gum acacia; dispersing or wetting 
agents may be a naturally-occuning phosphatide, for example lecithin, or condensation pTducts 
of an alkylene ox.de with fatty acids, for example polyoxyethylene stearate, or condensation 
products of ethylene oxide with long chain aliphatic alcohols, for example 

UTTT r C ° nda,Sa,i0n ^ °' ^ ^ wi <" P-tial eaters 
denved from fatty actus and a hexitol such as polyoxyethylene sorbitol monooleate or 

condensation products of ethytene oxide with partia! esters denved fiom fatty acids and hexitol 
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anhydndes, for exampte polyethylene sorbitan monooleate. The aqueous suspensions may also 

°o™ re *7 n r h - > "* « ™. P-hVdxoxyLzoZZy 

~! " 7 e C k OUnnS agentS ' °" e OT ^ flaV ° Uring a ^ - « more 
sweetening agents, such as sucrose, saccharin or aspartame. 

v eM ..hl» •, r° ily mpe " Si0nS ^ ta ,onm " ate <' °y suspending the active ingredient in a 

taSST^ 5 , . SU8PenS,<>nS ^ C ° n,ain a thiCkening a « CTt ' fOT — *— « 
hard paraffin or cetyl alcohol. Sweetening agents such as those set forth above and flavouring 

^zzzit pr r a paia,abie ° raj ™ ^ -po^riyTr 8 

preserved by the addition of an anti-oxidant such as ascorbic acid. 

Dispersible powders and granules suitable for preparation of an aqueous 
suspense by the addition of water provide the active ingredient in admixture wTTcLreing 

irz^ 7 pen<Bng a8ent and ° ne ° r m ° rc **- -itz 

extents, for sample sweetening, flavouring and colouring agents, may also be present 

The phannaceutical compositions of the invention may also be in the form of an 
o. -m-warer emulsions. The oily phase may be a vegeteble oil, for exLpte olivet 
o* or a mmeral ml, for example Hquid paraffin or mixtures of these. S ulble .3sZg 
agente may be naturafiy-occurting phosphatides, fof example soy bean, lecithin and estere or 
partra. esters derived fiom fatty acids and hexitol anhydrides, for example soreiiTmotoolel 
and condensauon products of the said partial eaters with ethylene oxide for exampl! ' 

monooleate - The — may - — — i - 

glycerol nrenvfr", ", ^ " >ay *" SWeetening agents, for example 

glycerol, propytene glycol, sorbitol or sucrose. Such formulations may also contain a demulcent 
a preservative and flavouring and colouring aaents Th* r,h™ . , demulcent, 
the form of » ...rii. : ■ . u, Unng agents - 1,16 Pharmaceutical compositions may be in 

tee fonn of a stenle mjecteble aqueous or oleagenous suspension. This suspension may be 
formulated according to me known art using those suitabie dispersing or wehin— and 
suspending agents which have been mentioned above. The sterite 

also be a sterile injectable solution or suspension in a non-toxic pare.terafiy.~ta dZ, 

::i~r r pIe : a T m in **■ *»- - "r 

o utio! C 7 ^ ° y ™ ^ Rtarrt SO,Uti ° n a " d ,S °<™ -*» chloride 

m^tio^Tf ?; an °'- ProPylene M *«* -y *» be used, 

to addttion, stenle, fixed o..s are conventionally employed as a solvent or suspending medium 

Bur tins pmpose any bland fixed oi, may be employed including synthetic mo o- SJl 
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In addu.cn. fat.y ac.ds such M „,eic acid find uae in the preparation „f injectable , 

The aenve agents for use in the present invention may also be administered in rt,, 
form o, a suppositories for recta, administration of the drug. These LpositionTcTbT 
prepared by mixing the drug with a suitable non-irritating excipien. which * ZLZ 0 rt 

rrr s r iiquw at the reo,ai - snsitz. 

the drug. Such materials are cocoa butter and polyethylene glycols 
the compound/r^llr 7"" ^ " 

mouth wU^anT^eO CafZZ ^ aPPHCa,i0n - ^ — ^ 

pharmaceutical JL^^T^SS^tZ? 8 T" y ^ " * 

emollient. emulstfier, penetretton enhancer, preservative system, and 

— ^ZZZZEZZ-ZZ? oraI T K,ease md 

formulation is des^d ^^3^^ 
pharmaceutical compositions are known to those of ordinary skill in th A 
examrjle see R»mi nn » . »u ordinary skill in the pharmaceutical arts; for 

example, see Remington s Pharmaceutical Sciences, Mack Publishing Co., Easton, PA 

The active drugs can also be administered in the form of liposome delivery 
systems, such as small unilamellar vesicles laree iinilameiw • , *° SOme deUver y 
t ■ , 1BS ' iar & e unilamellar vesicles and multilamellar v^oi^i^o 

i„H- •„ , . ACtiVedrUgma >' aIsobe ' teli veredbytheuse of monoclonal antibodies as 
^^•rTJ 9 WWCh C ° mP0Und 316 ™ Active d^g mTy also be 

md polys,yco,ic 0044 polyepsi,on ~t ^ 



The invention wil. now be exempted by the Mowing non-ltaiting examples 

EXAMPLE 1 
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A male human patient suffering from rheumatoid arthritis is administered r> s m 
o methotrexate sodium tablets on a once weekly basis. After 8 weeks of lTZZ^'L7 
of memotrexate sodium tablets is reduced to 20 mg once weekly and the pint i Tso 
^ntstered 12.5 mg of rofecoxib oral tablets on a once daily basis. iJ^^Lft of 

effZn^ZTrZ T " " maintain6d With ° Ut ~> ™ side 

* 3 — — — of lOmg methotrexate 
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